Background: Spiritual care is defined as recognizing and responding to the needs of the human spirit when the individual is facing trauma, illness, or sadness. Providing spiritual care is one of the core aspects of holistic care, as it is significantly associated with patients' quality of life. The provision of optimal spiritual care requires good understanding by the nurses. Therefore, it is important to assess this understanding by using a proven, well-validated instrument. The Spiritual Care-Giving Scale (SCGS) is designed to measure nurses' perceptions of spirituality and spiritual care in Singapore. However, it is unknown whether this scale is valid and reliable for use with nurses in the context of Chinese culture. The purpose of this study is to determine this version's validity and reliability for use with nurses in China.
Background
Spiritual well-being is an important component and predictor of patient health-related quality of life for individuals with chronic or severe diseases. Spiritual care is defined as recognizing and responding to the needs of the human spirit when the individual is facing trauma, illness, or sadness. It can include addressing the need for satisfactory meaning, self-worth, self-expression, the support of faith, the practice of rituals, prayers or sacraments, and conversation with sensitive listeners. Spiritual care is considered an essential part of palliative care and holistic care [1] [2] [3] [4] [5] [6] [7] because it can help enhance the physical, social, and psychological aspects of good health in patients by reducing tension and stress, increasing support and adaptation abilities, maintaining hope, and helping patients find meaning and purpose [1, [8] [9] [10] [11] . Optimal spiritual care requires good understanding on the part of nurses [12] [13] [14] [15] to allow them to discern what action is required with regard to the spiritual aspect of nursing practice and enable them to explore the resources available to improve patient care and enhance patient satisfaction [15] [16] [17] [18] [19] . A number of instruments have been developed to evaluate nurses' views on spirituality and spiritual care in several countries, such as the Spirituality and Spiritual Care Rating Scale (SSCRS) [20] and the Spiritual Care-Giving Scale (SCGS) [21] . However, such instruments are lacking in China. Although the C-SCCS was used for evaluation in this study, it is designed to measure the spiritual care capacity of clinical caregivers, and there is currently a lack of effective tools for assessing the spirituality and spiritual care perceptions of nurses. This issue needs to be addressed urgently to inform the education and training sector.
The Spiritual Care-Giving Scale (SCGS), a self-reported scale, was developed by Tiew [21] . Although the SCGS is primarily designed to measure nursing students' perspectives on spirituality or spiritual care, it has been used with nurses and is considered valid and reliable [22] . However, a critical question is whether this scale can be used with health providers from other cultural contexts, such as nurses in China. This study was designed to evaluate the psychometric properties of the SCGS in a Chinese-speaking nurse population and therefore had two main aims: 1) to translate the English version of the SCGS into Chinese and make cultural adjustments and 2) to evaluate the validity and reliability of the Chinese version (C-SCGS) for use with nurses from China. We hope our study will serve as a reference for the measurement, assessment and development of Chinese nurses' spiritual care knowledge, perception, and skill.
Methods

Study design and participants
Nurses were recruited from three university-affiliated comprehensive hospitals, two cancer centers, one psychiatric hospital, and two traditional Chinese medicine hospitals to complete this cross-sectional study. Nurses who were reluctant to participate in the study were excluded. A convenience sample of 400 nurses was recruited, which was adequate for exploratory factor analysis (EFA) according to the guideline of Monte Carlo study decision on sample size [23] .
Data were collected between March and April 2018. This study was approved by the Institute Review Board of College of Nursing, Jilin University (access number: 2018031102).
Instruments
The self-designed general condition questionnaire This form consisted of five questions about the participants' age, gender, education, length of work experience, and department, which demonstrated that the participants recruited are a representative sample of different backgrounds.
The SCGS
The SCGS is a 35-item self-reporting measure created by Tiew and Creedy [21] . The scale has significant test-retest reliability (r = 0.811; p < 0.01). It includes five core factors: attributes of spiritual care (Cronbach's alpha 0.926), spiritual perspectives (Cronbach's alpha 0.896), definitions of spiritual care (Cronbach's alpha 0.868), spiritual care attitudes (Cronbach's alpha 0.879), and spiritual care values (Cronbach's alpha 0.822). The SCGS revealed good psychometric properties.
The Chinese version of the spiritual care competency scale (C-SCCS)
The 27-item Spiritual Care Competency Scale (SCCS) developed by Leeuwen and colleagues [24] measures the competence of nurses in the provision of spiritual care to patients. The SCCS measures content in the same subject but in different dimensions and was therefore used to test the concurrent validity of the C-SCGS. The original SCCS consists of six factors with Cronbach's alpha values from 0.71 to 0.82. The Chinese version, the C-SCCS, was translated and evaluated (using the same EFA method as for the translation and evaluation of the SCGS) by our study team with the permission of Dr. Leeuwen. It has three different components with good psychometric properties: the assessment, implementation, improvement, and professionalization of spiritual care (SCCS 1; Cronbach's alpha = 0.934); personal and team support (SCCS 2: Cronbach's alpha = 0.917); and attitude towards patient spirituality and communication (SCCS 3: Cronbach's alpha = 0.855). The C-SCCS uses a five-point Likert rating response ranging from one (strongly disagree) to five (strongly agree).
Translation and adaptation procedures and psychometric testing
The English version of the SCGS was translated into Chinese according to Brislin's translation model [25] . Permission to translate it was obtained from Dr. Tiew, the developer of the original SCGS. Phase I involved four steps. 1) Forward translation: two bilingual researchers interpreted the original SCGS into Chinese. After that, all members of the research team reviewed and discussed any incongruity in the two copies until consensus was reached. 2) Backtranslation: the translated version was then back-translated blindly into English by two experts not working in the nursing field. One studied and worked in an English-speaking country for 7 years; the other has been teaching English for many years in a university in China. Then, the two back-translation versions were compared, verified, and revised by Tiew himself, from which a final Chinese translation was obtained. 3) Evaluation of translation equivalence: the translation validity index (TVI) [26, 27] was used to assess the translation equivalence of the versions. A total of five experts were recruited to compare the original English version of the SCGS and the Chinese version. The TVI assessment form was a 4-point Likert scale (1 = not relevant, 2 = needs major item modification to be equivalent, 3 = equivalent but needs minor modification, and 4 = equivalent). Every item was revised until a translation equivalence score of 4 was achieved. 4) Evaluation of content validity: an expert panel was asked to evaluate each item on a four-point Likert scale (from irrelevant to absolutely relevant) to determine the content validity of each item and to confirm whether the items were designed properly to create the constructs. , and one advanced-practice nurse specializing in palliative care (age, 32 years; working years, 10 years; position, head nurse; title, charge nurse). The items were evaluated individually. Ambiguous and/or complex terms were removed or rephrased until no changes to the Chinese translation were deemed necessary. We made some cultural adjustments to the expression of certain items according to the experts' advice after two rounds of consultation.Three items on religion were considered inappropriate by some experts. However, although only a small number of Chinese nurses have religious beliefs, the reciprocal relationship between nurses' religious beliefs and spiritual care seems obvious, and therefore, the three items were retained.
Phase II consisted of two steps. 1) The revised version of the SCGS was pilot tested to evaluate whether the C-SCGS was easy to understand and answer in three Jinlin University affiliated teaching hospitals with a convenience sample of 17 nurses.
2) The psychometric properties of the C-SCGS were evaluated, including item analysis, construct validity, concurrent validity, internal consistency reliability, and split-half reliability. The construct validity of the C-SCGS was determined by performing the principal axis factoring extraction method with Promax with Kaiser normalization rotation. The concurrent validity refers to the comparison of the results of a test using the targeted instrument with those of another effective test using another valid measuring method at the same time by adopting a quantitative method of calculating the correlation coefficient. In this study, the Pearson correlation coefficients of the C-SCGS and the Chinese version of the Spiritual Care Competency Scale (C-SCCS) were calculated to assess the concurrent validity of the C-SCGS. To verify the quality of the component structure, we conducted a confirmatory factor analysis (CFA) based on an additional data sample obtained from 351 nurses. (In this study, a total of 707 data points were collected and divided into two samples by a computerized random method using SPSS 17.0. One sample, including the information from 355 nurses, was used for EFA, and the other, including the information from 351 nurses, was used for CFA. Although a convenient sampling method was adopted for sample selection, stratification sampling was used as far as possible, taking into account the multiple departments of various types and levels of hospitals, to obtain a representative sample reflecting the topic of this study. See Table 1 ). We also tested the internal consistency and stability of the C-SCGS by using Cronbach's alpha coefficient and the Guttman split-half coefficient, respectively.
Data collection
A professional platform called SO JUMP was used for the data collection [28] . First, the content of the questionnaire was entered into a computer. Then, the questionnaire was sent to individual nurses through WeChat (a total of 17 nurses) and to 4 WeChat chat groups with relatively fixed numbers of nurses (group 1, 52; group 2, 65; group 3, 60; and group 4, 206) over WhatsApp (three of these chat groups were established as part of this research, and one has been used previously for the continuing education of a nurse team). Before answering the questionnaires, all participants were asked to sign a written consent form.
Statistical analysis
Statistical analyses were performed using SPSS 17.0 for Windows. Categorical variables were expressed as frequencies and percentages. Continuous variables were presented as the mean ± standard deviation (SD) if the distribution was normal. Every subscale's internal consistency and homogeneity was assessed by Cronbach's alpha. Concurrent validity was assessed by the Pearson correlation coefficient between SCGS and SCCS. Item analysis was performed using the following analyses: (a) item analysis, (b) corrected item-total correlation, (c) factor loading, (d) Cronbach's alpha if an item was deleted, (e) extreme group comparison, and (f ) communities. Items that had a criterial value (CR) < 3.0, a corrected item-total correlation < 0.30, factor loading < 0.40, community < 0.20 and whose deletion caused an increase of 0.5 or more in the alpha coefficient for the overall scale were excluded.
An EFA was performed by exploring the main components in the correlation matrix of every item, with a Promax with Kaiser normalization rotation and the Kaiser criterion to test the construct validity of the SCGS if the correlation coefficient between the factors was greater than 0.3. Prior to performing EFA, Kaiser-Meyer-Olkin (KMO) and Bartlett's sphericity test were used to test the sampling adequacy and the suitability of the data for factor analysis. The criterion for factor extraction was an eigenvalue > 1.0 since these values could explain a higher percentage of the total variability and a factor loading of > 0.40. If the results of the standard EFA were not consistent with the original theoretical model of the SCGS, an alternative methodological consideration was to perform separate EFA for each SCGS subscale to evaluate the subscale dimensionality [29, 30] . To contrast differences in the mean values of a quantitative variable, Student's t-test (in a continuous scale of two independent populations) or the F test was used (in a continuous scale of three or more independent populations). A p value < 0.05 was accepted as statistically significant. AMOS version 20.0 was used to perform the CFA to further evaluate the validity of the C-SCGS. 
Results
Sample characteristics
A total of 356 (out of a possible 400) nurses completed the survey, providing a response rate of 88.75%. The majority of nurses were female (n = 338, 95.2%), married (71.3%), and had completed undergraduate education (70.4%). The average length of employment was 10.3 years. Sample characteristics are presented in Table 1 .
Psychometric analyses
To assess face validity, the C-SCGS was given to 20 nurses (having more than 5 years of working experience; being familiar with the concepts of spirituality and spiritual care; working in the ICU, oncology or palliative care unit) to understand how they perceived and interpreted the items by means of a purposive sampling strategy. The participants reported that the wording of the C-SCGS was clear and that they had little difficulty understanding it. During the homogeneity analyses for each item, all 35 items of the SCGS were retained. Although the communality coefficient of item 1 (Q1) of the C-SCGS was lower than 0.20 (0.172) and the corrected item-total correlation score was 0.390 (An additional table file shows this in more detail [see Additional file 1]), the results of expert consultation showed that four out of five experts believed the item had clinical significance. In addition, other indicators of this item meet the standards, so the experts recommended keeping this item. The internal consistency analysis of the 35-item C-SCGS showed that the Item-total correlations ranged from 0.427 to 0.829; CR values were all greater than 3.0; and all corrected item-total correlations ranged from 0.390 to 0.817, indicating moderate to strong correlation (Table 2) . No item deletion would have improved the Cronbach's alpha value of the scale.
To test the validity and reliability of the questionnaire, a factorial analysis was performed that showed the presence of an underlying structure composed of four factors (see Fig. 1 . Scree plot), according to the Kaiser-Meyer-Olkin criteria. Bartlett's sphericity test was also performed. The correlation coefficients of the factors were all greater than 0.30 (Table 3) . Therefore, this factor analysis was suitable for Promax with Kaiser normalization rotation. Item 33 was excluded because Factor 5 of the factorial analysis included only one item Q33 (An additional table file . The structure matrix showed that the factor loadings on Factor 1 (0.637) and Factor 2 (0.612) were similar, but the pattern matrix showed that item 16 was more important for Factor 2. Therefore, item 16 was included in Factor 2. (The items included in each of the four factors are shown in Table 4 ). For the four subscales of the C-SCGS, the corresponding Cronbach's alpha coefficients were 0.941, 0.852, 0.836, and 0.866, respectively. Table 4 shows the adjusted item-total correlations, Cronbach's alphas if an item was deleted, means, standard deviations, and cumulative interpretation of variance. The Guttman split-half coefficient of C-SCGS was 0.893, indicating adequate reliability. Regarding the concurrent validity of C-SCGS, the correlations of overall C-SCGS and its four factors listed above with the overall SCCS were 0.534, 0.515, 0.490, 0.310, and 0.439, respectively (p < 0.01; see Table 5 ).
The four-factor model was also chosen to conduct confirmatory factor analysis using another data set from a sample of 351 nurses. The present model provides an acceptable fit to the data (CMIN/DF = 2.14; root mean square error of approximation, RMSEA = 0.06; goodness-of-fit index, GFI = 0.88; incremental fit index, IFI = 0.92; adjusted goodness-of-fit index, TLI = 0.91; comparative fit index, CFI = 0.92; An additional figure file shows this in more detail [see Additional file 3].) Table 6 shows the association between nurses' demographic variables and the four factors of the C-SCGS. We found significant associations with Factor 2, 'Defining Spirituality and Spiritual Care' (F = 3.540, p = 0.015), and Factor 4, 'Spirituality and Spiritual Care Values' (F = 3.069, p = 0.028). The nurses with secondary vocational schooling and undergraduate-level education appeared to score higher in perceptions of spirituality and spiritual care. The post hoc analysis (also see Fig. 2 . Means Plots of SCGS_factor 2 and factor 4) showed a significantly higher proportion of undergraduate nurses who possessed more positive perspectives on 'Defining Spirituality and Spiritual Care' and 'Spirituality and Spiritual Care Values' than nurses with graduate-level education and above (mean Table 4 The results of factor analysis of the 34-item Spiritual Care-Giving Chinese version (C-SCGS) (n=355) (Continued) 
Discussion
It is important to find a valid and reliable measurement to identify nurses' current perspectives on spiritual care and spirituality to inform the education and training sector, especially in China. The main aim of this study was to translate the SCGS into Chinese and examine its reliability and validity. The participants of this study were recruited from eight different types and levels of hospitals and various departments. Therefore, the results represented nurses with diverse backgrounds. The main finding of this article is that, after excluding one item of the current SCGS from the homogeneity and factorial analyses, this tool is useful to identify nurses' perspectives on spirituality and spiritual care in nursing practice. Thus, in the final version of the C-SCGS, high scores are strongly correlated with spiritual care-giving level. Additionally, spiritual care perception levels were associated with education in this cohort of nurses.
Compared with the original English version of the SCGS, the C-SCGS performed well in four dimensions. An EFA determined 34 items categorized under four factors, which explained 53.116% of the total variance of every dimension. All items had a factor loading of 0.60 or higher, which was considered ideal. However, these results had minor differences from those reported in studies conducted by Tiew et al. [21] , who performed an EFA with the whole scale including 35 items and obtained five common factors. We conducted a factor analysis for our samples using the same method (principal component analysis, PCA), but we found that the content of the items contained in the factors was quite different from the original theoretical structure. Similar to the results of the original SCGS with five factors with r = 0.581-0.765, all factors in the present scale were also significantly and moderately correlated (r = 0.399 to r = 0.741; p < 0.01) with each other. Thus, we used the principal axis factoring extraction method using the Promax with Kaiser normalization rotation method and found that the fifth factor contained only one item. After item 33 was deleted, the factor analysis was rerun, and a four-factor model was obtained.
The 34-item C-SCGS demonstrated acceptable concurrent validity. A statistically significant correlation (both scales measured similar subjects regarding spirituality and spiritual care, although one assesses perceptions of spirituality and spiritual care and the other evaluates the level of competence of spiritual care) was found between C-SCGS and C-SCCS (r = 0.534, P < 0.01; generally, 0.4 to 0.7 is considered to be moderately correlated), which revealed that the C-SCGS performed with acceptable concurrent validity when assessed against the C-SCCS. Therefore, to some extent, this scale was sensitive enough to evaluate similar features to those described by the C-SCCS.
The Cronbach's alpha of the four factors, with values of 0.941, 0.852, 0.836, and 0.866, showed good internal consistency; the correlation of 0.893 of the split-half internal consistency test also suggested the sound reliability of C-SCGS. The results of this study were consistent with the results for the original English version, in which Cronbach's alpha ranged from 0.811 to 0.90 [21] . The results were also consistent with a later test in nurses in Singapore in which a Cronbach's alpha coefficient of 0.97 was obtained [22] .
Concerning the translation of the C-SCGS, most items had culturally equivalent terms in Chinese. Therefore, we were able to translate the questionnaire without extensive adaptation. There were two exceptions. One was the concept of "spiritual." Dr. Leeuwen was consulted on the translation and modification of some of the expressions. The other exception was that, to adapt to the cultural background, we used the Chinese word "心灵" as an equivalent to the word "灵性" (spirituality) in some sentence expressions because some experts and clinical nurses suggested that the direct translation of the word spirituality is not easy to understand. We consulted Dr. Tiew, the developer of SCGS, who is familiar with both English and Chinese, and obtained her approval about this adaptation. It should also be noted that some experts suggest deleting religion-related content from the C-SCGS because most nurses in China are nonreligious. However, given that the research team found a certain relationship between religion and spiritual cognition when they read the literature, and indeed some Chinese nurses believe in Christianity and Buddhism, the scale retained the items related to religion. The number of items to be retained at each subscale was determined, and the factors were given similar labels to those provided by the original author: attributes of spiritual care (Factor 1); definitions of spirituality and spiritual care (Factor 2); spirituality perspectives (Factor 3); and spirituality and spiritual care values (Factor 4). The Chinese version of the Spiritual Care-Giving Scale can be seen in the supplementary table in Additional file 4. This study has several shortcomings. First, the sample of nurses was mainly from the Henan and Jilin provinces of China and was obtained using a convenience sampling method; therefore, the findings may not represent the opinions of all nurses in China. Second, there is the possibility of a social desirability bias in the responses. The nurses may have chosen responses that were consistent with their leaders' expectations even though their participation was voluntary and their anonymity ensured. This possibility is due to the special cultural and systemic background. In most departments in most hospitals in China, leaders have authority over employee bonuses and work arrangements. Additionally, leaders always hope for their organizations to have a positive image. As a result, employees may subconsciously conform to the expectations of their leaders. Third, the use of the online-based questionnaire format instead of the original paper-based SCGS could lead to differences in validity between the online and paper forms. The use of an online questionnaire could also influence on the responses due to unfamiliarity with online questionnaires and potential errors in answering using a mobile device.
The results have certain implications for future research. The C-SCCS was used to evaluate the concurrent validity of the C-SCGS because the C-SCCS measures the spiritual care competency of student nurses. There was a moderately strong relationship between the C-SCGS and C-SCCS. Future studies may attempt to establish a structural equation model (SEM) to further analyze the factors influencing nurses' spiritual care perceptions and abilities and their relationships. The findings of the current study provide further support for the validity and reliability of the SCGS for the measurement of nurses' awareness, knowledges, attitudes, and perspectives on spiritual care and spirituality. However, the C-SCGS CFA test supported the results of the fitting model after modification (see Fig.  2 ). This observation may be partly explained by the relatively small sample size, as large samples always show better RMSEA [31] . It may also means that the model has multiple collinearity due to cross loading and needs further modification. Future research should enlarge the sample size and try to use exploratory structural equation modeling (ESEM), which integrates features of CFA, EFA) and SEM in a single framework to overcome certain limits of CFA [32, 33] .
This study has implications for clinical nursing. First, given the evidence for the advantages of recognizing nurses' perspectives of spirituality and spiritual care, in recent years, studies assessing this subject have increased [18, [34] [35] [36] . Although some of them show that spiritual care can improve patients' and all people's health outcomes, the topic is not given adequate attention in nursing practice. One of the main barriers may be limitations of nurses' understanding of spirituality and spiritual care, which is essential for best practice. To provide spiritual care, nurses need to be knowledgeable regarding the topics of spirituality and spiritual care and their own perceptions and attitudes towards this issue. Identifying these issues using a valid instrument proven by the current study will allow nurses to explore available resources to assist in improving their knowledge and ability to provide spiritual care and meet patients' spiritual needs. Second, although the SCGS was first developed as an instrument to assess student nurses' spirituality and spiritual care perspectives, it was found to be a valid and reliable multidimensional tool for use in Chinese clinical nursing staff with a multicultural background. Findings from the C-SCGS would assist clinical nursing managers in evaluating staff members' understanding of spirituality and spiritual care and their perspectives on these topics. Identifying problems in these areas will allow managers to formulate strategies to empower nurses through education, provide them with spiritual care skills for optimal practice, and assist them in improving care quality.
Importantly, our results also revealed that nurses with lower levels of education (junior college and undergraduate) scored higher on the C-SCGS. Additionally, undergraduate nurses reported, statistically significantly higher level perceptions of spirituality and spiritual care than nurses with graduate-level education or above. This difference may be because of the small sample of nurses with graduate and above education. However, there might be other reasons which should be explored with greater attention.
Conclusions
The results of this study showed that the 34-item C-SCGS has satisfactory concurrent validity, construct validity, and internal consistency. It was found to be a potentially helpful instrument to measure mainland Chinese nurses' perceptions regarding spirituality and spiritual care. Education was significantly associated with the scores in the C-SCGS and therefore with different perceptions of spirituality and spiritual care levels. The details of this association and its reasons need to be analyzed further. Future research should try to use ESEM to overcome some of the limits of CFA and to further verify the validation of the C-SCGS used in this study, recruit a larger sample that is more representative of the Chinese nursing population, translate the C-SCGS into other native dialects, or apply it in other settings such as palliative care. 
